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Abstract 
This paper studies the earnings and employment consequences of involuntary job loss in 
Sweden during the crisis years of the 1990s among assistant and auxiliary nurses. These 
two occupational groups were by far those in the public sector that experienced the larg-
est number of job losses. While public service employment traditionally has been per-
ceived as secure and permanent, Sweden witnessed far-reaching restructuring of the 
public sector and job loss truly became a reality for public sector employees during 
these years. The estimates show an immediate annual earnings loss of on average about 
SEK  12  000 and long-term losses of SEK  5  000 per year. An analysis of the distri-
butional effect shows that the job losses did not affect the whole earnings distribution 
but mostly the lower part. This suggests that a few bore the whole loss from downsizing 
but most went on unaffected at least considering earnings and employment. From a 
policy perspective this points to the importance to early identify these redundant work-
ers and to develop targeted policies improving their situation instead of general policies 
to all redundant workers. 
Keywords: Job displacement, public sector, mass-layoff, earnings losses 
JEL-codes: J45, J63, J65 
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 1 Introduction 
Traditionally public service employment has been perceived as secure and permanent, 
but this has changed. During the past 20 or so years Sweden has witnessed far-reaching 
restructuring of the public sector. In what has usually been denoted the “New Public 
Management” (e.g., Hood, 1999) the Swedish public sector (as well as the public sector 
in many other countries) has undergone reforms such as output orientation, decen-
tralization, and privatization. Although these reforms can be viewed as a starting-point 
for the weakening of the employment security among public sector employees, it was 
during the deep economic crisis in the 1990s that job loss truly became a reality for 
public sector employees. Instead of expanding to counteract the private sector unem-
ployment the government, enforced large cutbacks in public spending leading to a dra-
matic employment downturn also in the public sector. Between 1993 and 1994 public 
sector employment decreased by more than 100 000 employees and then by another 100 
000 during the following three years. The two occupational groups most severely 
affected by these cutbacks were assistant and auxiliary nurses (A&A nurses henceforth); 
between 1993 and 1999 the number of A&A nurses decreased by 34 and 38 percent, 
respectively (Federation of Swedish County Councils, 2002).  
Although the causes of the unemployment crises of the early 1990s, as well as the 
impact of active labour market policy during this period, have been studied extensively 
the knowledge about how the redundant public sector employees actually fared is still 
limited. Moreover, although there is a substantial body of empirical research both in the 
United States (e.g., Ruhm, 1991; Jacobson et al., 1993; Farber, 2005) and in Europe 
(e.g., Kuhn, 2002; Eliason & Storrie, 2006; Carneiro & Portugal, 2006; Verho, 2008; 
Huttunen et al., 2011) suggesting the existence of considerable private costs of job loss 
in terms of foregone earnings and joblessness, almost all research has been concentrated 
to male private sector workers.
1 By investigating the labour market consequences of 
involuntary job loss among Swedish female A&A nurses, this paper aims to bridge this 
knowledge-gap. A&A nurses were the two occupational groups that by far were those in 
                                                 
1 One exception is Eliason & Storrie (2006) that includes both men and women and both in the private and public 
sector in an investigation of the long-term effects of job displacement. However, no results are presented divided 
either by gender or by sectors. 
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and they were predominantly women. Limiting the analysis to A&A nurses only pro-
vides a more homogenous sample diminishing the risk of not “comparing comparable 
people.”
2 Still the samples are large enough for the effects to be estimated rather pre-
cisely. The A&A nurses employment and earnings history can be traced for 6 years be-
fore the crisis years (1985–1990), then during 7 crises years (1991–1997) when many of 
them lost their jobs, and finally during additional 8 years (1998–2005). Thus it is pos-
sible to estimate both the short and longer run effects and control for employment and 
earnings prior to job loss. 
2 Background 
2.1  The labour market and the unemployment crisis 
While an investigation of the 1990s crisis per se, or of the underlying mechanism caus-
ing the very deep and prolonged recession, is beyond the scope of this paper, giving the 
broad picture is a necessary point of departure.
3 The years preceding the crisis was char-
acterized by an exceptionally low unemployment rate. Unemployment had been falling 
since 1983 and in 1989 it was down to a low of 1.5 percent, while employment rose 
continually up to a peak in 1990 (Figure 1, left). Indeed, by the end of the 1980s, these 
two measures indicated a more buoyant labour market than at any time since.  






























Source: The Swedish labour force surveys. 
 
                                                 
2 See Heckman et al. (1999) for a discussion of the importance of comparing comparable people. 
3 The causes of the unemployment crises have been discussed elsewhere. See, for example, Holmlund (2003). 
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GDP fell by six percent from the cyclical peak in the first quarter of 1990 to the trough 
in the first quarter of 1993. By 1993 the open unemployment had also risen to over 8 
percent, while total employment fell by 12 percent between 1990 and 1994 (Figure 1, 
right).  
  The crisis has previously been divided into three, somewhat overlapping, phases (see 
Lundborg, 2000) whereof the two first, the “international phase” (1990–1993) and the 
“real interest rate phase” (1992–1997) largely affected the private sector (see Figure 2a–
c). The large decrease in employment in the private sector severely affected the public 
finances by increased expenditures for unemployment insurances and reduced tax reve-
nues, which led to the third phase, the “budget consolidation phase” (1993–1997).  
Figure 2. Number of employees (in 1 000) by sector during 1985–2004   
a) Private sector                                                    b) Central government     
 





























          
































To put a halt on an accelerating budget deficit the government enforced large cutbacks 
in public spending, leading not only to reduced generosity of social transfers but to a 
dramatic employment downturn also in the public sector. Thus, although the fall in 
employment in the private sector arrested in 1993, the public sector employment 
IFAU – Assistant and auxiliary nurses in crisis times  5 decreased by more than 100 000 employees (77 000 in central government and 29 000 
in local government) between 1993 and 1994 (Figure 2b-c) and then by another 100 000 
between 1994 and 1997 mostly in the local government (75  000). The cutback in 
employment in central government was concentrated to 1993 and 1994 and more 
equally shared by men and women (Figure 2b), while the cutbacks in the local govern-
ment employment were more extended over time and hit almost exclusively women 
(Figure 2c).
4 However, the massive decrease in central government employment is to a 
considerable part explained by the incorporation of five of the previous eight public 
utilities (Gonäs, Johansson & Svärd, 1997).  
After 1997 the employment rate in the private sector continued to rise until year 2000 
when it halted, while it was rather stable in the public sector. Thus, the private sector 
employment returned to the levels prior to the crisis, even slightly higher, while the 
decrease in the public sector seems permanent.  
2.2  Political reforms in the Swedish health care sector
5 
During the 1990s a series of reforms were introduced into the Swedish health care sys-
tem. In short, the focus of the reforms was increased efficiency and decentralization was 
the common theme. At the beginning of the 1990s the county councils had the full 
responsibility, including financial responsibility and responsibility for resource alloca-
tion, for health care provision, health promotion, and disease prevention, while overall 
goals and policies were set at the national level. Between 1991 and 1997, however, 
three reforms come to further decentralize the organisational responsibility for health 
care to the municipalities.  
  The most important reform – the ÄDEL Reform by 1992 – transferred the responsi-
bility for long-term care of the elderly from the county councils to the municipalities. 
The main aim was to accomplish a more unified responsibility for the care of the eld-
erly, which previously had been divided between the county councils and the muni-
cipalities – a division of responsibility that came to be viewed as inefficient and the 
coordination unnecessarily complicated.  
                                                 
4 However, in relative terms the women did not fare worse, than the men, within the local government. 
5 The description of the political reforms relies to a large extent on Petterson (2000). 
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1994, which increased both the county councils’ and the municipalities’ liabilities for 
people with disabilities through the Act Concerning Support and Service for Persons 
with Certain Functional Impairments (Lag om stöd och service till vissa funktion-
shindrade – LSS) and the Assistance Benefit Act (Lagen om assistansersättning – 
LASS). Nursing homes and specialist hospitals within the county councils for people 
with mental disabilities were phased out and replaced by various kinds of group living 
under the management of the municipalities.   
As a complement to the ÄDEL and Disability Reform the Psychiatric Reform 
(Psykiatrireformen) in 1995 transferred the responsibility, in the same way as the for-
mer reforms, for psychiatric patients in no need of hospital treatment. 
Parallel to the national government reforms above focusing on transferring responsi-
bility between governmental levels many changes took place also at the county or 
municipality level. Especially in the late 1980s and the early 1990s several counties 
began reforming the health care system by implementing more market-oriented 
mechanisms. 
  The above description of the reforms of the Swedish health care system aimed to 
give a grasp of the many forces, at play at the same time, affecting the health care work-
ers employment situation. These reforms had implications such as employer shifts from 
the county councils to the municipalities, but it was the recession of the early and mid 
1990s that came to have the most impact. To some extent the crisis was a driving force 
behind the implementation of efficiency enhancing reforms, but these showed not to be 
sufficient. Due to the weakened finances considerable cutbacks in health care provision 
followed. Most noticeable there was a shift from costly inpatient treatment to different 
forms of outpatient treatment. During 1993 and 1998 the number of employees in Swe-
dish health care was reduced from 379 000 to 310 000 and the average length of hos-
pital stay was reduced from 18.0 days in 1990 to 6.6 days in 1998 (Lofgren, 2002). 
Partly, however, this shift from inpatient to outpatient treatment was facilitated also by 
technological advancements in health and medical care. Between 1990 and 1999 the 
number of hospitals also decreased from 94 to 70 partly because some have been closed 
IFAU – Assistant and auxiliary nurses in crisis times  7 down, but mostly because of mergers of hospitals (National Board of Health and Social 
Welfare, 2002) aiming at increased efficiency and reduced administrative costs.  
3  Data and econometric method 
3.1 The  registers 
The data used to study the A&A nurses employed in the public sector is the Institute for 
Labour Market Policy Evaluation (IFAU) database covering the years 1985 to 2005. 
The database combines data from various population-wide administrative registers 
maintained by Statistics Sweden. Since every resident and every establishment in Swe-
den has a unique identity number (i.e., a civic registration number or an organization 
number) and the obligatory income statements, filed to the taxation authorities by the 
employer, contain both the numbers, one can merge these registers and link employees 
to their workplace. The possibility to link employees and employers is crucial for the 
identification of job losses as will be further explained below. 
3.2 Definition  of  mass-layoff and job displacement 
Although all separations between employees and employers can be traced in the data, 
one cannot explicitly distinguish between separations resulting from quits, discharges 
for cause, and displacements. The strategy to identify involuntary job losses applied 
here is to identify job separations during periods of mass-layoffs. This has been a com-
mon strategy in the displaced worker literature for identifying involuntary job losses in 
administrative data (e.g., Jacobson et al., 1993; Eliason & Storrie, 2006; Carneiro & 
Portugal, 2006, Morisette et al., 2009; Huttunen et al., 2011).  
What exactly constitutes a mass-layoff is, however, somewhat arbitrary. In the dis-
placed worker literature various definitions have been applied. Jacobson et al. (1993) 
defined their “mass-layoff sample” as those separating in 1980–1986 from firms that 
initially (i.e., in 1979) had at least 50 employees and had a workforce in the year fol-
lowing their departure that was 30 percent or more below its maximum levels during the 
8  IFAU – Assistant and auxiliary nurses in crisis times late 1970s.
6 Morissette et al. (2009) defined mass layoffs as permanent layoffs that 
occurred in year t in firms that had at least 50 employees in year t-4 and experienced a 
drop in employment of 30 percent or more between year t-4 and year t+1. Other studies, 
such as Eliason and Storrie (2006), Eliason (2010), and Carneiro and Portugal (2006), 
have applied a stricter definition including only closures.
7 
Here, I will identify all mass-layoffs that occurred during the crisis years 1992 to 
1996 within a sample of establishments consisting of all Swedish hospitals departments 
(SNI 85110), medical practices (SNI 85120), and other health care practices (SNI 
85140) within the public sector which had at least 50 employees in 1990. A mass-layoff 
will be defined as a reduction of the workforce, from November of one year to Novem-
ber of the next, by at least 30 percent or 100 employees. This definition, obviously, 
includes also closures (i.e., a 100 percent reduction of the workforce). The alternative, 
but sufficient, condition of an absolute reduction of 100 ensures that downsizings large 
in numbers of employees, but at large hospital departments also are included. For 
example, a regional hospital in Sweden reduced its staff by 1000 person between 1995 
and 1997, but that corresponded to only 20 percent (Hertting et al., 2004). For illustra-
tive purpose also the separations in stable and expanding establishments will be identi-
fied. The latter will be defined symmetrically to downsizing establishments and the 
former is simply the complement. 
Although some of the employees who separated, during a period of mass-layoffs, 
still may have quit their jobs, or been discharged for cause, the vast majority is likely to 
have separated from their workplace as a result of the cutbacks. A more important 
problem to address is the large-scale reorganisations that occurred at the same time 
implying that some A&A nurses who separated from their workplace may not have 
been displaced but relocated to other hospitals or medical practices. For example, 855 
employees were in 1996 relocated between two hospitals in Stockholm County, i.e., 
Södersjukhuset and Huddinge sjukhus, whereof 785 employees from Södersjukhuset to 
Huddinge sjukhus and 70 employees in the other direction (Gustafsson, 2000). Such a 
                                                 
6 The same, or a very similar, definition has also been used in Schmeider et al. (2010), Couch and Placzek (2010), 
and von Wachter et al. (2009). 
7 Hijzen et al. (2010) applies two different definitions. One includes closures only and the other defines mass-layoff 
events as a more than 30 percent reduction of the workforce in a given year. 
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process where staff is also laid off. To be able to make a distinction between relocations 
and true displacement, employees who separated from an establishment were defined as 
either displaced or relocated based on worker flows. An employee who separated from 
an establishment between November year t-1 and November year t – a period of mass-
layoff – is defined as displaced unless she was employed at a new establishment in year 
t together with at least 25 percent of those who at the same time separated from the old 
establishment; then she is instead defined as relocated.
8 
3.3  The counterfactual case 
As is clear from the previous section, it is not unambiguous how to define job displace-
ment in administrative data and although the question of how to define the counter-
factual case seemingly may be more evident, it is not. For example, Jacobson et al. 
(1993) and von Wachter et al. (2009) contrasted displacement at time s with no separa-
tion between s and s+4. Schneider et al. (2010) constrained their controls to those who 
stayed at their employers throughout the whole period under study. Similarly, Moris-
sette et al. (2009) required their comparison group to be workers with positive earnings 
in every year and who never experienced a permanent layoff during the full study 
period. In some other studies one have, on the other hand, chosen to put no restrictions 
at all on the comparison workers subsequent employment situation, i.e., workers dis-
placed between year s and s+1 are contrasted with workers employed in year s, but who 
were not displaced between year s and s+1 (Hijzen et al., 2010; Eliason and Storrie, 
2006; Carneiro and Portugal, 2003 
  Different comparison groups will not only produce different estimates of the costs of 
job displacement but also answer different research questions, which has to be kept in 
mind when comparing the results of various studies. In the main analysis I will contrast 
A&A nurses employed, at the same establishment, at least from 1990 until the first dis-
placement between November in year s-1 and October in year s are contrasted with 
A&A nurses also employed at the same establishment up to at least year s-1, but not 
                                                 
8 Although the subsequent analysis is limited to A&A nurses, this definition of displaced and relocated employees, as 
well as the definition of mass-layoffs, is based on all employees at the particular establishment independent of 
occupation. 
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the displaced A&A nurses or the comparisons. In other words, the comparisons may 
have become displaced at any year following year s and analogously the displaced A&A 
nurses may experience multiple displacements. In section 4.5, however, I will present 
estimates from a supplementary analysis applying various other choices of comparison 
A&A nurses.  
3.4 The  establishments 
The sample of establishments consists of all Swedish hospitals (SNI 85110), medical 
practices (SNI 85120), and other health care practices (SNI 85140) within the public 
sector which had at least 50 employees in 1990. Establishments that disappeared and 
then reappeared during 1990 to 1996 were excluded. Using these sample criteria the 
remaining sample comprised 311 hospitals divisions employing on average almost 874 
persons, 373 medical practices with on average 174 employees, and finally 19 other 
health care practices with on average 151 employees.   
Table 1. Number of establishments and employees by sector 
  Establishments    Establishment size (# employees) 
Sector #  % Mean Min  Max
Hospitals 311  44.2 874 50  8  105
Medical practices  373  53.1 174 50  3 265
Other health care  19  2.7 151 50  583
Total  703 100.0 482 50 8  105
 
After applying the rules defining the establishments as downsizing, stable, or expand-
ing, during 1992 to 1996, we can see in Table 2 that a considerable number of establish-
ments were contracting and only a few expanding. This is most evident in 1992 when a 
whole 47 percent were contracting while only 4 percent were expanding. In the follow-
ing five years the shares are quite stable; the shares of downsizing, stable, and expand-
ing establishments are about 16, 78, and 5 percent respectively.   
Table 2. The establishments divided by being closing/downsizing and stable/expanding 
  Downsizing establishments Stable establishments  Expanding establishments
Year  # %  # % # %
1992 331  47.1  343 48.8 29  4.1
1993 121  17.6  534 77.7 32  4.7
1994 115  17.0  532 78.5 31  4.6
1995 101  15.2  530 79.7 34  5.1
1996 108  16.6  506 77.7 37  5.7
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 Downsizing  establishments 
Stable/expanding 
establishments  Continuously 
employed 
    
 Displacements   Relocations  Separations    Dead/abroad 
Year #  % #  % # % # %  # %
1992 10 509  13.7   8 754  11.4 3 820 5.0 53 727 69.9    121  0.2
1993 3  213  6.0   774  1.4 2 898 5.4 46 825 87.2   79  0.1
1994  2 154  4.6   1 347  2.9 2 748 5.9 40 549 86.6    95  0.2
1995 1  469  3.6   490  1.2 1 791 4.4 36 778 90.7   73  0.2
1996 1  351  3.7   538  1.5 1 997 5.4 32 872 89.4   67  0.2
 
Within each of the 703 establishments above all employed A&A nurses who had it as 
their main workplace in November of 1990 were identified.
9 When applying the criteria 
for being displaced or relocated only the first job separation was considered. Among the 
A&A nurses who separated in times of downsizing more than half were classified as 
displaced (see Table 3). As the number of contracting establishments goes down the 
number of separating A&A nurses also diminish. During 1993–1996 the total number of 
first job separations, being displacements from contracting establishments, was less than 
in year 1992 alone.  
3.5  Estimation strategy   
In the worker displacement literature a fixed effect estimator including both lagged and 
leaded indicators of incidence of job displacement has become standard when examin-
ing wage and earnings changes caused by job displacements (see Jacobson et al. 1993; 
Margolis, 1999; Schmieder et al., 2010; Huttunen et al., 2011). This method allows both 
the effect of the displacement to set in prior to the actual displacement and to be long-
lasting. Although the fixed effect estimator has the advantage that it will produce unbi-
ased estimates of the displacement effect even if there are unobservable factors, corre-
lated with the displacement status, it requires that in absence of the displacement the 
average outcomes for the displaced and non-displaced A&A nurses would have fol-
lowed parallel paths. This requirement may not be plausible if there are pre-displace-
ment characteristics associated with the dynamics of the outcomes that differ between 
the displaced and non-displaced A&A nurses. As discussed in von Wachter (2010), dis-
placed and non-displaced workers earnings profile may differ by more than just earn-
                                                 
9 The main workplace is defined as a workplace where the A&A nurse were employed in November and from which 
she obtained her largest annual earnings. 
12  IFAU – Assistant and auxiliary nurses in crisis times ings levels, since displaced workers are more likely to be younger, have shorter tenure, 
and lower education. von Wachter (2010) also suggested to condition on a richer set of 
career characteristics within, for example, a matching framework. Balancing such 
observed pre-displacement characteristics between the displaced and non-displaced 
A&A nurses increases the plausibility of the requirement of parallel dynamics in the 
outcome(s) in absence of displacement.   
A propensity score weighted version of the fixed effect estimator will therefore be 
applied here. By weighting one will ideally obtain a pseudo-sample where the distribu-
tion of observed characteristics is the same in the samples of displaced and non-dis-
placed A&A nurses. The propensity score (p) is the probability of treatment 
(Rosenbaum & Rubin, 1983), i.e., job displacement, which is here estimated by a logit 
model:  pi,s = Pr[Di,s=1|Di,s´=0, Xi, Zi,s-k, 1992≤ s´<s≤1996] = {1+exp(-α0-α1Xi-βZi,s-k)}
-
1, where Di,s indicates displacement in year s, Xi  is a vector of baseline or time-invariant 
covariates, and Zi,s-k a vector of time-variant variables with lags of k years (k=2,3,…,7). 
The propensity score is estimated for each year within the period 1992–1996 to con-
struct five propensity score weighted comparison groups. The estimations are not con-
ditional on any post-displacement measures. Hence, an A&A nurse who were displaced 
in, for example, year s will belong to the groups of comparisons for those displaced in 
any year t<s.  
To obtain the effect of displacement on those actually displaced, A&A nurse i is 
assigned a weight wi,s=Di,s+(1–Di,s)pi,s/(1–pi,s).
10 Hence, all displaced A&A nurses are 
assigned a weight equal to one, while each non-displaced A&A nurse j is assigned a 
weight equal to p j,s/(1-pj,s). The samples constructed in each year were then pooled 
together and followed during the years s-7 to s+9. Using the pooled sample and the 
estimated weights a regression model with individual fixed effects was estimated:
8
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, where yi,t  is the particular outcome of interest for 
individual i in year t, Xi,t is a vector of observed time-variant characteristics unaffected 
by the job separation. The D s are a set of indicators for the number of years relative 
                                                 
10 See Hirano and Imbens (2001). 
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tion, i.e.,  is the estimated impact k years after the displacement. The parameter   












The model above only identifies the conditional mean effect and does not reveal 
any distributional effects. Therefore, I will in a supplementary analysis also estimate 
weighted quantile treatment effects, which will provide a more complete picture of the 
employment and earnings losses following job displacement. Let Y(1) denote  the 
potential outcome if displaced, and correspondingly Y(0) if not displaced. Let also
and be the cumulative density functions of Y(1) and Y(0), we can then define the 
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Y(D)(y(D))≥q}, D=0,1 and  . Using the same weights as above we can 
obtain the empirical cumulative density function for Y(D) by  =
, where   is an indicator function and N
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D is the number of 
A&A nurses in group D.  
3.6 Estimation  of  the  propensity score weights 
The estimation of the propensity scores was performed separately for each year during 
1992–1996. The set of conditioning covariates includes both baseline covariates meas-
ured in 1990 and measured 2–7 years prior to separation. The baseline covariates meas-
ured in 1990 are: number of children aged 0–7 years and 7–17 years, respectively, num-
ber of employees at the establishment, and indicators for being foreign born, marital 
status (4 categories),  attained education (3 categories), occupation (i.e., assistant or 
auxiliary nurse), tenure (6 categories), and sector (3 categories), and county of residence 
(24 counties). Age (in quartic form) is measured at the time of displacement. The 
covariates measured 2–7 years prior to separation are: labour market history (i.e., indi-
cators of having non-zero earnings, number of annual months of employment, and 
annual earnings), and payments from the Swedish Social Insurance Agency such as 
sickness and rehabilitation insurance. Conditioning on labour market history two or 
more years prior to displacement is based on the assumption that job displacement had 
14  IFAU – Assistant and auxiliary nurses in crisis times no impact on earnings or employment more than one year prior to the actual displace-
ment. This assumption will be discussed thoroughly in section 4.1.   
Table 4. Summary statistics of the estimated propensity scores (i.e., the conditional probability 
of being displaced at baseline), the corresponding weights, and the number, and share, of 
observations discarded due to lack of common support 





Cohort Status  Mean  Min Max Mean Min Max    #  %
1992  Displaced  0.162 0.010 0.518 1 1 1    0 0.00
Non-displaced  0.114 0.007 0.592 0.137 0.011 1.045    16 0.03
1993  Displaced  0.084 0.004 0.430 1 1 1    0 0.00
Non-displaced  0.046 0.002 0.585 0.051 0.004 0.689    21 0.05
1994  Displaced  0.067 0.005 0.419 1 1 1    0 0.00
Non-displaced  0.039 0.000 0.478 0.043 0.005 0.630    211 0.62
1995  Displaced  0.055 0.005 0.324 1 1 1    0 0.00
Non-displaced  0.030 0.001 0.430 0.032 0.005 0.474    301 1.02
1996  Displaced  0.054 0.006 0.211 1 1 1    0 0.00
Non-displaced  0.033 0.000 0.300 0.035 0.006 0.261   353 1.36
 
For brevity, no coefficient estimates are reported but instead the focus is on an assess-
ment of the propensity scores and corresponding weights. From the summary statistics 
presented in Table 1, it is evident that no displaced A&A nurses were discarded due to 
lack of common support of the propensity score distribution, while some non-displaced 
nurses were found outside the overlapping range.
11 Moreover, as the propensity score in 
no case is close to one there are no corresponding weights that are unduly large for any 
comparison observation. 
3.7  Descriptive statistics and balancing test 
This section contains descriptive statistics for all baseline covariates, used in the esti-
mation of the propensity score weights, for the unweighted and weighted samples, 
respectively (Table 5 and Table 6). To further investigate whether the samples of dis-
placed and non-displaced A&A nurses were comparable, with respect to these baseline 
covariates, the standardized differences in means (in percent) were computed. The stan-
dardized difference in means is the difference in covariate means between the displaced 
and weighted non-displaced A&A nurses, in percent of the pooled standard deviation 
(before weighting) of that covariate (Rosenbaum & Rubin, 1985). Other balancing tests 
                                                 
11 Whether including or excluding the many non-displaced A&A nurses outside the common support in the left tail of 
the propensity score distribution would have a negligible impact on the estimates as those A&A nurses would receive 
very small weights if included.  
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12 but there is no consensus on which to apply or on what degree 
of balance is satisfactory. However, an absolute value of the standardized difference in 
means of 20 has been considered substantial (Rosenbaum & Rubin, 1985), while less 
than 10 has been considered small (Normand et al., 2001). 
Table 5. Descriptive statistics for the baseline characteristics for the weighted and unweighted 
sample. SDM denotes the absolute value of the standardized difference in means between the 
displaced (D=1) and non-displaced (D=0) A&A nurses 
  Unweighted sample    Weighted sample 
Baseline variables  D=1 D=0 SDM D=1 D=0 SDM
Foreign born  8.6% 6.8% 7.38 8.6% 8.7%  -0.06
Marital status      
Never-married 38.4% 32.2% 13.33 38.4% 38.5%  -0.10
Married 51.7% 57.9% -12.58 51.7% 51.7%  0.05
Divorced 9.0% 9.0% 0.13 9.0% 9.0%  0.09
Widowed 0.9% 0.9% -0.68 0.9% 0.9%  -0.01
Number of children      
< 7 years of age 0.52 0.45 9.38 0.52 0.52  -0.11
7-17 years of age  0.77 0.86 -10.00 0.77 0.77  -0.03
Education      
Compulsory/unknown schooling 8.4% 5.7% 11.26 8.4% 8.5%  -0.35
Upper secondary schooling 88.9% 92.4% -13.25 88.9% 88.8%  0.30
University studies  2.7% 1.9% 6.32 2.7% 2.8%  -0.12
Occupation      
Assistant nurse  60.1% 66.8% -14.13 60.1% 60.0% 0.34
Auxiliary nurse  39.9% 33.2% 14.13 39.9% 40.1%  -0.34
Tenure      
1 year 21.0% 10.4% 33.83 21.0% 21.0%  0.03
2 years 15.3% 9.9% 17.94 15.3% 15.4%  -0.30
3 years   14.8% 11.7% 9.71 14.8% 14.9%  -0.30
4 years  13.1% 12.0% 3.14 13.1% 13.1%  0.04
5 years 6.6% 5.7% 3.94 6.6% 6.7%  -0.05
6+ year 29.2% 50.3% -42.42 29.2% 29.0%  0.44
# of employees 2 033 2 335 -13.81 2 033 2  022  0.49
Sector      
Hospital 78.5% 81.1 -6.57 78.5 78.3 0.41
Medical practice  21.1% 18.1 7.78 21.1 21.3 -0.43
Other health care  0.5% 0.9% -4.60 0.5% 0.4%  0.13
Resident in metropolitan area      
Stockholm   18.7% 12.6% 18.46 18.7% 18.7%  0.12
Gothenburg 3.2% 5.8% -11.15 3.2% 3.2%  -0.13
Malmö   2.7% 2.8% -0.72 2.7% 2.7%  -0.15
 
As layoff due to work shortages to some extent is constrained by employment protec-
tion laws stipulating a last-in-first-out order, one would expect the displaced A&A 
nurses to have shorter tenure and perhaps also being younger. As we can see in Table 5 
and Table 6, the descriptive statistics are in accordance with this anticipation. The dis-
                                                 
12 See Smith & Todd (2005). 
16  IFAU – Assistant and auxiliary nurses in crisis times placed A&A nurses were on average about two years younger, much more had very 
short tenure (i.e., less than a year) while much less had long tenure (i.e., more than 6 
years).
13  
Table 6. Descriptive statistics for the baseline characteristics for the weighted and unweighted 
sample. SDM denotes the absolute value of the standardized difference in means between the 
displaced (D=1) and non-displaced (D=0) A&A nurses 
 Unweighted sample Weighted sample 
Baseline variables  D=1 D=0 SDM D=1 D=0 SDM
Age (years)  37.46 39.64 -26.45  37.46 37.45 0.13
Employment history           
Non-zero earning in s-2   100.0% 100.0% 0.00  100.0% 100.0%  0.00
Non-zero earning in s-3   99.2% 99.6% -6.13  99.2% 99.2%  0.01
Non-zero earning in s-4  99.1% 99.6% -7.00  99.1% 99.1%  0.24
Non-zero earning in s-5  98.6% 99.3% -8.12  98.6% 98.6%  0.08
Non-zero earning in s-6  98.1% 99.0% -9.10  98.1% 98.1%  0.15
Non-zero earning in s-7  97.4% 98.7% -11.05  97.4% 97.4%  0.07
# months employed in s-2  11.94 11.97 -9.03  11.94 11.94 0.20
# months employed in s-3  11.78 11.89 -10.61  11.78 11.78  -0.18
# months employed in s-4  11.66 11.84 -15.54  11.66 11.66 0.03
# months employed in s-5  11.58 11.78 -14.68  11.58 11.57 0.14
# months employed in s-6  11.44 11.71 -17.02  11.44 11.44 0.13
# months employed in s-7  11.22 11.57 -18.47  11.22 11.22 0.11
Earnings (SEK) in s-2  129 277 139 317 -20.40   129 277 129 234  0.08
Earnings (SEK) in s-3  126 475 135 010 -17.00   126 475 126 407  0.13
Earnings (SEK) in s-4  122 812 131 666 -17.36   122 812 122 711  0.18
Earnings (SEK) in s-5  120 316 128 975 -16.97   120 316 120 199  0.21
Earnings (SEK) in s-6  116 166 125 338 -18.04   116 166 116 048  0.21
Earnings (SEK) in s-7  107 758 117 864 -19.91   107 758 107 624  0.24
Insurances (SEK) in s-2  20 721 15 593 18.34   20 721 20 754  -0.09
Insurances (SEK) in s-3  21 376 17 449 13.59   21 376 21 433  -0.17
Insurances (SEK) in s-4  22 646 18 933 12.77   22 646 22 697  -0.15
Insurances (SEK) in s-5  20 224 17 457 9.69   20 224 20 286  -0.20
Insurances (SEK) in s-6  18 581 16 465 7.61   18 581 18 630  -0.17
Insurances (SEK) in s-7  15 866 14 750 4.31   15 866 15 890  -0.09
 
The largest differences – supposedly driven by the differences in age and tenure – are 
found for pre-displacement earnings (Table 6). The displaced A&A nurses earned 
considerably less in each pre-displacement year. Another expected difference is that the 
comparison group comprises relatively more assistant than auxiliary nurses. This is in 
                                                 
13 Note that tenure is measured in 1990, hence those who were displaced in, say, 1995 had an additional five years of 
tenure. 
IFAU – Assistant and auxiliary nurses in crisis times  17 line with the overall aim of increasing the educational level within the health care sec-
tor.
14 
  After re-weighting the samples the above differences vanish almost completely. The 
largest remaining differences with respect to the SDM (in absolute terms) are found for 
the workplace’s number of employees (SDM: 0.49), the two sectors comprising hospi-
tals (SDM: 0.41) and medical practices (SDM: -0.44), and a tenure of 6 or more years 
(SDM: 0.44). All these differences are, however, negligible. Hence, we can conclude 
that the displaced and non-displaced A&A nurses in the weighted pseudo-sample are 
very much alike with respect to their baseline characteristics. 
4 Results 
In this section I will present the results from the econometric analyses of the mean 
impact of A&A nurses’ job loss on earnings employment, unemployment, disability, 
and total income, followed by some sensitivity analyses, and finally the supplementary 
analysis of the distributional effects.  
There are a number of aspects of the definition of job displacement and the sampling 
procedure that should be kept in mind when interpreting the results. First, there are by 
definition no A&A nurses with zero annual earnings in any of the years s-7, s-2,…, s-1 
that correspond to the calendar year 1990 or later. Hence, in year s-1 and s-2 all A&A 
nurses, displaced as well as non-displaced, has non-zero earnings. Second, there are no 
restrictions on their employment situation in any year after year s. Third, the displace-
ments occurred between November in year s-1 and October year s, which means that it 
is possible for a period of non-employment following displacement to start already in 
November of year s-1. 
4.1  Pre-separation effects: an analogue to the Ashenfelter’s Dip?  
Most studies on the earnings losses following job displacement have found that the dis-
placed workers suffer earnings losses already before the actual separations occur (e.g., 
Jacobson et al., 1993; de la Rica, 1995; Eliason & Storrie, 2006). The seminal study by 
                                                 
14 The number of ‘registered’ nurses, who are not covered in this paper and for which a university degree is required, 
actually increased during these years. 
18  IFAU – Assistant and auxiliary nurses in crisis times Jacobson et al. (1993), which methodology has been followed by many later studies, 
found that displaced worker started to experience earnings losses as long as three years 
before they separated from the firm. This finding has been referred to as an analogue to 
the Ashenfelter’s dip, i.e., the dip in earnings prior to entering a labour market program 
(Ashenfelter & Card, 1985; Eliason & Storrie, 2006; Hijzen, Upward & Wright, 2010). 
Thus, it has in a similar way changed the way we compute earnings losses following job 
displacement. The crucial question is whether the dip is temporary or represents a per-
manent cost of job loss. It is not necessarily so that a pre-separation earnings dip with-
out consideration should be inferred to be a consequence of the impending job loss and 
therefore included in a measure of total earnings loss. The explanation for an apparent 
pre-separation earnings dip has been that distressed firms not only reduce their work-
force but also cut wages or hours of work (de la Rica, 1995; Jacobson et al., 1993). A 
competing explanation, however, would be that the firm when facing a situation where 
they have to reduce the workforce chose to layoff the least productive workers (e.g., 
workers with long or frequent absence spells due to sickness). Pre-separation effects 
found in studies using data on complete closures – where all workers are laid off – 
would, of course, not be susceptible to the same ambiguity.
15  
  Whether a pre-separation earnings dip is a consequence of the downsizing process 
per se, or is a selection effect, has important methodological implications. Controlling 
(by regression, weighting, or in any other way) for these pre-separation earnings differ-
ences might in the former case produce underestimates of the true post-displacement 
effects, while not controlling for them in the latter case instead might produce over-
estimates.              
  It must be considered highly unlikely that job losses due to politically determined 
decisions of mass-layoffs in the Swedish public health care sector, with its highly cen-
tralized wage negotiation system, would be preceded by cuts in nominal wages. 
Although the assumption cannot be directly tested, I will before proceeding to the main 
analysis test two related hypotheses to provide some evidence regarding the explanation 
to a pre-separation earnings dip: 
                                                 
15 This is also evident in Bender et al. (2002) there separations other than from closure show a pre-separation dip that 
is both larger and set in earlier. 
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not be compensated by sickness insurance. 
[H.2.] If the pre-separation earnings dip is due to a general reduction of work hours or 
wages it should not affect only those who later are laid off but all employees at the same 
establishment. 
The two columns to the left in Table 7 presents weighted FE estimates conditioning on 
earnings history up to, but not including, the second year prior to the actual job loss 
(i.e., for year s-7 to s-3). There is quite a large pre-separation earnings dip. Already two 
years before separation the earnings loss is about 40 percent of the loss in the year of 
separation. However, as is evident from the next column, most (i.e., 80 percent) of this 
earnings dip is offset by an increase in income from social insurances (mostly sickness 
insurance). I interpret this as a first evidence against that the pre-separation earnings dip 
would be related to decreased wages or negotiated work hours. 
Table 7. Estimated pre-displacement effects on annual earnings and social insurances 
 
Treated: Displaced during mass-layoff 
Controls: Not displaced during mass-layoff
Treated: Displaced during mass-layoff 
Controls: Non-displaced co-workers 
 Earnings  Insurances Earnings Insurances 
Time Est.  (s.e.)   Est. (s.e.) Est. (s.e.) Est. (s.e.) 
s-5 124  (491)   30 (324) 93 (549) -13 (359) 
s-4 103  (586)   39 (367) -70 (652) 26 (411) 
s-3 -1  763  (640)  1  805 (385) -2 221 (708) 1 804 (424) 
s-2  -4 848 (661)    3 327 (397) -5 480 (728) 3 383 (428) 
s-1 -8  635  (681)  3  930 (349) -9 217 (749) 3 919 (376) 
s  -13 951 (746)  2  977 (345) -15 179 (811) 3 107 (373) 
 
The columns to the right in Table 7 present the corresponding estimates when workers 
at the same establishments constitute the comparisons. These estimates are quite similar 
to the previous ones. This implies that if wages or negotiated work hours were reduced 
at the establishments executing mass-layoffs, even prior to the actual lay-offs, it was not 
a policy covering all employees but only those who subsequently were displaced. This 
is interpreted as evidence against that establishments forced to reduce the workforce 
first employ general cuts in wages and/or hours of work.  
  These findings suggest that the pre-separation earnings dip is likely not to be driven 
by reduced wages or negotiated work hours. Although increased sickness absence prior 
to the job loss might be explained by an “anticipation effect” – that the anticipation of 
job loss induces increased stress levels and worse health in general has been found in 
20  IFAU – Assistant and auxiliary nurses in crisis times epidemiological studies (e.g., Ferrie, et al., 1995) – one would then expect to see more 
sickness absence also among the other employees at the same establishment as it is 
unlikely that the employees would foresee both the impending event of mass-layoffs 
and who are the employees to go.  
  The findings in this section motivate the choice, made in the rest of the analyses, to 
condition on earnings and insurance history up to, but not including, the year immedi-
ately preceding the job loss.
16 If the assumption that the pre-separation dip in earnings 
two years prior to job loss is not truly an analogue to the Ashenfelter’s dip, then the 
estimates that follows might be underestimations of the true losses from job displace-
ment; this will, however, be investigated in a sensitivity analysis in section 4.5.   
4.2  The temporal mean earnings and employment impact of A&A 
nurses’ job loss 
This section will present the propensity score weighted FE estimates of A&A nurses’ 
job loss on annual earnings and employment. To display the results, the coefficients 
τ
+ s k , capturing the impact of job displacement k years after its occurrence in year s, are 
plotted in the right part of Figure 3–Figure 5. Together with each of these estimates the 
corresponding trajectories of the (propensity score weighted) mean earnings and 
employment for both the displaced and non-displaced A&A nurses has been plotted in 
the left part of the figures. The latter may help to give a deeper insight to the mechanism 
behind the estimates of the mean impact.  
  As the A&A nurses’ labour market history, two to seven years prior to the separa-
tion, were included in the conditioning set of variables in the weighting scheme we 
should expect that for these years the trajectories of the means are much similar and the 
corresponding estimates of the impact of displacement to be zero or near zero.  Starting 
with the estimates on earnings depicted in Figure 3 it is also clear that the difference 
between the displaced and non-displaced A&A nurses is practically zero during these 
first six years; for both groups annual earnings increases almost linearly from 
SEK 108 000 to SEK 129 000. In year s-1, however, earnings start to diverge. Although 
                                                 
16 One might at first argue that the conditioning variables then also should include the earnings and insurance in the 
year preceding the job loss. However, the argument against this is that the job loss actually can take place in the two 
last months of this year.  
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displacement year the earnings of those who become displaced drops further and the 
gap widens to SEK 12 000 and remains at about this level in the next year. Hereafter, 
the earnings for both the displaced and non-displaced A&A nurses again increases 
almost linearly to the end of the follow-up period. After the first years following dis-
placement there is little recovery of the displaced A&A nurses’ earnings relative to the 
earnings of the non-displaced A&A nurses and nine years after the displacement the gap 
is about SEK 5 000.  
Figure 3. Propensity score weighted mean annual earnings in SEK for displaced and non-
displaced A&A nurses, respectively (left), and the estimated temporal effect of job loss on 
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Figure 4. Propensity score weighted mean fraction with non-zero annual earnings among dis-
placed and non-displaced A&A nurses, respectively (left), and the estimated temporal effect of 
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Turning to the effects on employment, it is clear from Figure 4 that the fractions of dis-
placed and non-displaced A&A nurses with non-zero earnings are almost exactly the 
same for all pre-displacement years; starting at 97.4 percent in year s-7 and then 
increasing to 100 percent in year s-2. The fraction then drops to 93.6 percent in year s 
22  IFAU – Assistant and auxiliary nurses in crisis times among those who were displaced, corresponding to an estimate of the gap of 
5.7  percentage points. This gap then diminished almost linearly over time down to 
1.8 percentage points nine years after the job loss. However, as can be seen in the left 
part of Figure 4 the diminishing gap was not the result of more and more displaced 
A&A nurses returning to paid employment but instead of an increasing fraction of the 
non-displaced A&A nurses leaving paid employment. In fact, the fraction of displaced 
A&A nurses with non-zero earnings is 2.5 percentage points lower in the end of the 
follow-up period than in the year of the displacement. 
Figure 5. Propensity score weighted mean annual months of employment among displaced 
and non-displaced A&A nurses, respectively (left), and the estimated temporal effect of job loss 
on annual months of employment with 95 percent confidence intervals (right)  
 
Finally, Figure 5 presents the mean annual months of employment among displaced and 
non-displaced A&A nurses (left), and the estimated temporal effect of job loss on 
annual months of employment (right). Again, there is a zero difference in all pre-
displacement years. In the year of displacement the annual months of employment drops 
from 12 to 10.5 for those who became displaced. This corresponds to an estimated dif-
ference of 1.3 months. In the next year there is a slight increase in the annual months of 
employment among the displaced A&A nurses, but then the level remains at about 10.8 
months during the whole follow-up period. Due to decreasing employment among the 
non-displaced A&A nurses the estimated gap continues to diminish to 0.25 months in 
the end of the follow-up period. This long-term differential in annual month of 
employment can almost entirely be explained by the larger share of displaced A&A 
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IFAU – Assistant and auxiliary nurses in crisis times  23 4.3  The mean impact of A&A nurses’ job loss on unemployment, 
disability, and total income  
In this section we will investigate to what extent the job losses lead to unemployment 
and disability retirement. That job loss in many cases results in subsequent unemploy-
ment is obvious but not necessary; many workers may also find new employment dur-
ing a period of advance notice. Disability retirement could also be a possible conse-
quence of job loss. A significant number of studies have found an association between 
job loss and ill-health. Not only may the loss of employment be stressful because of 
long-lasting earnings losses but it may also entail the loss of social networks and time 
structure, threatened self-esteem and self-confidence and possibly altered family rela-
tions and increased family tensions. However, an increased incidence of disability 
retirement cannot be viewed in terms of deterioration in health only but also in terms of 
sustained labour market difficulties, as it was possible until 1997 to be granted disability 
insurance partly for labour market reasons. 
  The incidence of unemployment and disability retirement is measured as receiving at 
least some payment of unemployment and disability insurance, respectively, during the 
year. Finally, to investigate to what extent the earnings losses found in the previous 
sections also were translated into income losses we repeat the estimations using an out-
come measure including apart from earnings also social insurances and unemployment 
insurance.  
  The estimates are presented in Table 8. Data on unemployment and disability inci-
dence is not available for the full sample more than two years prior to job loss; as 
before, however, the estimates are conditional on having no payments of either unem-
ployment or disability insurance in the second year prior to job loss. From the left col-
umn of Table 8, we can see that the difference in unemployment incidence increased 
already in the year prior to job loss to 3.5 percentage points. In the year of job loss the 
gap has increased to 11.2 percentage points. Thus, somewhat surprisingly, it seems that 
despite the deep crises most of the displaced A&A nurses gained new employment 
without any intervening spell of insured unemployment. During the following years the 
gap decreased almost linearly to 1.3 percent nine years after the job loss. 
24  IFAU – Assistant and auxiliary nurses in crisis times Table 8. The estimated temporal mean impact on the probability of receiving unemployment 
and disability insurance, respectively, and on total income (i.e., the sum of earnings, unem-
ployment insurance, and social insurances) 
 
Unemployment 
 insurance receiver   
Disability  
insurance receiver   Total  income  
Time Est. (s.e.)   Est. (s.e.) Est. (s.e.) 
s-5 - -    - - 77  (390) 
s-4 - -    - - 63  (478) 
s-3 - -    - - -10  (536) 
s-2 0.000 -    0.000 - -7  (551) 
s-1 0.035 (0.002)   0.003 (0.001) -2 020  (598) 
s  0.112 (0.004)   0.006 (0.001) -4 829  (649) 
s+1 0.103 (0.004)    0.008 (0.002) -3  776  (624) 
s+2 0.083 (0.004)   0.008 (0.002) -1 884  (616) 
s+3 0.070 (0.004)   0.009 (0.002) -1 507  (624) 
s+4 0.053 (0.004)   0.009 (0.002) -1 471  (657) 
s+5 0.039 (0.004)   0.009 (0.002) -2 107  (689) 
s+6 0.029 (0.004)   0.008 (0.003) -1 625  (730) 
s+7 0.025 (0.003)    0.008 (0.003) -1  623  (764) 
s+8 0.018 (0.003)   0.009 (0.003) -3 059  (785) 
s+9 0.013 (0.003)   0.005 (0.003) -2 323  (839) 
 
The corresponding estimates on disability incidence presented in the middle columns of 
Table 8 show that among the displaced A&A nurses the incidence of receiving disabil-
ity insurance was close to one percentage point higher and quite stable during follow-up 
period. 
  After having established that the displaced A&A nurses experienced somewhat 
higher subsequent unemployment and disability rates, I will now examine if insurance 
payments replaced any of the earning losses, or if the earnings losses also were trans-
lated into income losses. The right columns of Table 8 present these estimates on the 
sum of income from earnings, social insurance, and unemployment insurance.  Com-
paring these estimates to the estimated earnings losses in Figure 1 reveal that in each 
post-displacement year between 45 and 79 percent of the losses were replaced by theses 
insurances. Hence, the displaced A&A nurses were at least to a considerable part com-
pensated by the social welfare system. 
4.4  The mean earnings impact of A&A nurses’ job loss by choice of 
counterfactuals  
In section 3.3 several potential choices of the counterfactual case were discussed. Recall 
that in the main analysis I contrasted A&A nurses who were employed, at the same 
establishment, at least from 1990 until the first displacement in year s with A&A nurses, 
IFAU – Assistant and auxiliary nurses in crisis times  25 also employed at the same establishment up to at least year s, but not displaced in 
year s. Here, I will contrast the displaced A&A nurses with four alternative counterfac-
tual cases. The earnings estimates using these alternative cases are presented in Figure 
6.  
  The estimates in Figure 6a are the results from an estimation using the same control 
group, but censoring the A&A nurses in the control group at the time of a job separa-
tion. We would then expect larger post-displacement earnings losses as the controls are 
always employed, while in the main analysis a large part of the recovery was driven by 
A&A nurses in the control group leaving employment. The estimates also support this 
hypothesis, instead of an annual earnings loss diminishing with time as found in the 
main analysis the annual earnings loss is increasing. In the year of job loss the estimated 
earnings loss is only somewhat larger, but in the final year of the follow-up it has 
increased to SEK  16  000, which is more than double the long-term loss found pre-
viously. 
  Figure 6b presents estimates where the counterfactual case is employment at the 
same downsizings establishments, but not displaced at the time (i.e., the co-workers of 
the displaced A&A nurses). These estimates are in each year very close to those in the 
main analysis.  
   The estimates in Figure 6c and Figure 6d correspond to estimations where the con-
trols have been confined to A&A nurses who at no time during 1990–1996 period sepa-
rated or were displaced, respectively. The estimates are very close to each other and 
suggest much larger immediate earnings losses than the previous estimations; in the 
year of the job loss the earnings loss is SEK 16 000 and SEK 18 000. Like the main 
estimates, but unlike the estimates where job separators were censored, the annual 
earnings losses then decreases each year; in the end of the follow-up the annual loss is 
SEK 11 000 and SEK 9 000. A&A nurses in the comparison group who are separating 
after 1996 explain the difference compared to the case when job separators were cen-
sored.     
  From these estimations we can conclude that the estimated earnings losses following 
job loss differ quite a lot depending on how the counterfactual case is defined and that 
the estimates presented in the main analysis showed to generate the most conservative 
26  IFAU – Assistant and auxiliary nurses in crisis times earnings losses. That various choices of counterfactual case affect the estimates has to 
be considered when comparing the findings from different studies.   
Figure 6. Propensity score weighted mean annual earnings in SEK for displaced and non-
displaced A&A nurses, respectively (left), and the estimated temporal effect of job loss on 
earnings in SEK with 95 percent confidence intervals (right), for various alternative counterfac-
tual cases 
 
a) The non-displaced A&A nurses are censored at the time of separation 
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IFAU – Assistant and auxiliary nurses in crisis times  27 4.5  Sensitivity to the definition of job displacement and the choice of 
conditioning variables  
In this section the results from a number of sensitivity analyses are presented. So far I 
have applied a non-standard definition of job displacement aiming both at distinguish-
ing real displacements from separations that are merely relocations and at identifying 
mass-layoffs large in absolute terms but not in relative terms. Although such a defini-
tion differ from previous definitions applied in the displaced worker literature, it is not 
claimed here that those definitions would be unsatisfactory, or that the suggested defi-
nition is superior, but it depends ultimately on the context. When investigating dis-
placements in the private sector, the previous definition is probably most satisfactory. 
However, in the public sector and especially during these years when much reorganiza-
tion occurred simultaneously with overall downsizing of the health care sector I believe 
the attempt to distinguish displacements from relocations is necessary. Nonetheless, the 
first two sensitivity analyses concern the definitions of mass-layoff and displacement. 
The other sensitivity analysis concerns the implications of the choice to condition on 
labour market history up to the year prior to displacement. As discussed in section 4.1 
this choice depends on the assumption that any pre-displacement earnings losses, two or 
more years before the displacement, is driven by selection in the process of determining 
who has to leave and not by the downsizing process per se. Thus, in this analysis I will 
investigate the sensitivity to exclusion of variables on pre-displacement labour market 
history in the estimation of the propensity score weights. Hence, the results from three 
sensitivity analyses will be reported: (1) dropping the sufficient absolute condition 
defining mass-layoffs (i.e., applying a standard definition of mass-layoff); (2) no dis-
tinction is made between displacements and relocations (i.e., applying a standard defi-
nition of displacement); and (3) no labour market history at all is included in the esti-
mation of the propensity score weights. 
  As is clear from Figure 7a, the immediate earnings loss, when relaxing the sufficient 
absolute condition defining mass-layoffs, is about half of that found in the main 
analysis. The difference in long-term losses between the two estimations is much less. 
The long-term losses were in the main analysis about SEK 5 000, while when relaxing 
the sufficient absolute condition defining mass-layoffs it is about SEK  4  000. Thus, 
28  IFAU – Assistant and auxiliary nurses in crisis times relaxing these requirements, with the consequence that we ignore downsizings that are 
large in absolute terms without fulfilling the relative requirement of a cutback of 
30 percent, seems to largely affect at least the short-term estimates. As can be seen from 
the left part of Figure 7a this is driven by the lack of a drop in earnings between s-1 and 
s among those who were displaced in a mass-layoff using the more standard definition 
of a relative cutback of 30 percent only. 
Figure 7. Propensity score weighted mean annual earnings in SEK for displaced and non-
displaced A&A nurses, respectively (left), and the estimated temporal effect of job loss on 
earnings in SEK with 95 percent confidence intervals (right), for various alternative definition of 
job displacement and choices of conditioning set of variables 
a) No sufficient absolute condition defining mass-layoffs 
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Figure 7b presents the results from estimations where the non-standard part of the 
definition of displacement (i.e., the attempt to distinguish real displacements from relo-
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IFAU – Assistant and auxiliary nurses in crisis times  29 new employer in November following the separation including them would obviously 
decrease the estimated earnings losses. Especially the drop in earnings in the year of 
separation would be expected to be much less. Comparing the estimates in Figure 7b 
with those in Figure 3 reveals that the earnings losses, when not distinguishing reloca-
tions from real displacement, are 35–76 percent of those in the main analyses.   
The final sensitivity test, concern the inclusion of variables on labour market history 
in the conditioning set of variables in the weighting procedure. Dropping the variables 
measuring labour market history from the set of conditioning variables does only have 
minor impact on the estimates. However, there is one noticeable difference: an apparent 
dip in earnings already two years prior to displacement. This dip was discussed to a 
great extent in section 4.1. However, the concern that the inclusion/exclusion of pre-dis-
placement earnings in the conditioning set of variables would affect also the post-
displacement estimates is not confirmed. 
  Thus, from these sensitivity analyses we can conclude that the definition of mass-lay-
offs and displacements is crucial. Not trying to distinguish between real displacements 
and relocations and not relying on also an absolute condition for defining mass-layoffs 
produce estimates of about half the size. How one deal with pre-displacement earnings 
losses seems to be of less importance. 
4.6  The distributional earnings and employment impact of A&A nurses’ 
job loss 
The estimates presented this far has revealed that job loss inflicts some costs – although 
rather minor in an international comparison – in form of lower subsequent earnings and 
employment. In this section we will further explore these findings by turning to the dis-
tributional effects. In Figure 8 (left) the quantile estimates on annual earnings are pre-






th decile. From the graph it is clear that job loss 
does not seem to have had an impact over the full distribution of earnings. The top of 
the earnings distribution (i.e., the 9
th decile) is not affected at all. The median estimates 
of the short-run earnings losses are less than half of the mean estimates presented in 
section 4.2, although the long-term estimates are about the same size.  
  In large, most of the impact is concentrated to the lower parts of the distribution. The 
estimate for both the 1
st and 3
rd decile, in the year of job loss is about SEK 30 000, and 
30  IFAU – Assistant and auxiliary nurses in crisis times for the 2
nd decile it is SEK 45 000. The gap for the 1
st decile is narrowed in each year 
during the rest of the observation period and nine years after the job loss it is only 
SEK 3 000. However, this is not the result of improved earnings in the bottom of the 
distribution among the displaced A&A nurses; the seeming recovery is completely 
driven by A&A nurses leaving employment also in the bottom of the distribution among 
the non-displaced A&A nurses. For the 2
nd and 3
rd decile, on the other hand, there are 
still considerable differences in earning among the displaced and non-displaced A&A 
nurses nine years after the job loss; for the 3
rd decile the estimated earnings loss is 
SEK 16 000 while for the second it is an additional SEK 10 000.  
Figure 8. The temporal propensity score weighted quantile earnings (SEK) and employment 
effects of job loss. p10-p90 denote the 10
th to the 90
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When turning to the corresponding estimates for the annual number of months in 
employment (right part of Figure 8) it is clear that the large earnings gap for the lowest 
decile is mainly driven by non-employment as the difference is as large as 7 months in 
the year of job loss. This difference remains at about the same level during the rest of 
the follow-up period. For the 2
nd decile, however, there is only a one-month gap in 
employment and only in the year of job loss. For all higher deciles there are no differ-
ences in any single year; all A&A nurses, displaced and non-displaced, have 12 months 
of annual employment (not shown here). This indicates that although some A&A nurses 
seem to have been pushed, more or less, completely out of the labour market most A&A 
nurses survived the job loss without any spells of non-employment; at least no spells 
longer than a calendar month.   
IFAU – Assistant and auxiliary nurses in crisis times  31 5  Summary and conclusions 
This study has investigated the labour market consequences of job displacements among 
assistant and auxiliary nurses in the public sector during the crisis years of the 1990s. 
Assistant and auxiliary nurses were the two occupational groups that by far were those 
in the public sector experiencing the largest number of job losses. Public service 
employment had traditionally been perceived as secure and even permanent.  During 
these years, however, Sweden witnessed far-reaching restructuring of the public sector. 
When the government enforced large cutbacks in public spending leading to a dramatic 
employment downturn also in the public sector job loss truly became a reality for public 
sector employees. 
Using administrative data, all assistant and auxiliary nurses employed in the public 
sector in 1990 were identified. The focal point here was their first job separation due to 
mass-layoff during the period 1992–1996. Their earnings trajectories were followed for 
seven years prior to the job loss and then for nine subsequent years. Only considering 
job separations related to mass-layoffs is likely to reduce any selection problems and 
has been the dominating strategy for identification in the displaced worker literature the 
past 15 years. However, as much reorganization, including relocation of employees 
between hospitals, occurred simultaneously during these years, the commonly used 
definition of a job displacement in the literature was modified to distinguish between 
real displacements and job separations that in fact were relocations.  
The estimates show an immediate annual earnings loss of on average about 
SEK 12 000. It gradually decreased over the following years and in the end of the fol-
low-up period, nine years after the job loss, it amounted to about SEK 5 000. The esti-
mates on employment show a similar pattern. In the year of the job loss the share of 
A&A nurses with no employment at all in that year was 5.7 percentage points higher 
among the redundant A&A nurses. Thereafter, also the employment gap was decreasing 
linearly to the end of the follow-up period when there was a statistically significant dif-
ference of 1.8 percentage points. On average this corresponded to an annual estimate of 
1.3  months of non-employment in the year of job loss; a gap that was down to 
0.3 months nine years later.  
32  IFAU – Assistant and auxiliary nurses in crisis times The findings in this paper highlight several important aspects of involuntary job loss. 
First, earnings losses do not seem to be limited to male workers in the private sector but 
also job losses among female employees in the public sector as investigated here seem 
to have similar earnings and employment consequences.  
Second, in an international context the adverse consequences are rather limited. The 
earnings loss nine years after job loss was only about 3 percent. Although, only some-
what less than previously found for men in Sweden (Eliason, 2010), this should be 
compared to 10–15 percent for Germany (Schmieder et al., 2010), 14–25 percent for the 
United Kingdom (Hijzen et al., 2010), and 13–15 percent for the U.S. (Couch and Plac-
zek, 2010). It should be noted, however, that the comparison A&A nurses were not con-
strained to be employed during the follow-up. Hence, the diminishing gap in earnings 
over time was to large extent a result of job separations within the comparison group. A 
supplementary analysis using more stably employed A&A nurses as comparisons pro-
duced long-term effects twice as large.  
Third, the social insurance system replaced the majority of the lost earnings. This is 
in line with earlier Swedish research (Eliason, 2010), but in stark contrast to findings for 
Germany in Schmieder et al., 2010. 
Fourth, job loss did not affect the whole earnings distribution; the upper part of the 
distribution seems unaffected. This suggests that some bore the whole loss from down-
sizing, but many went on, more or less, unaffected; at least considering incomes and 
employment. From a policy perspective this points to the importance to early identify 
these displaced workers and to develop targeted policies improving their situation 
instead of general policies to all displaced workers.      
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